In this study, topical effectiveness of silver nitrate pencil on 33 dairy cows with ringworm ( Fig. 1 
I. Introduction
Ringworm (Dermatophytosis, trichophytosis, tinea) is keratinophitic fungal disease of skin that can be transmitted to humans. Also cause high economic losses in cattle breeding (1, 2, 3, 4) . T. Verrucosum, M. gypseum, M. canis, T. equinum, T. mentagrophytes are causing fungal disease in cattle. Trichophyton verrucosum is a zoophilic species and worldwide the most commonly dermatophyte (5, 6, 7) . It can be spread by direct or indirect animal to animal contact. Dermatophytosis causes high economical losses due to decrease in meat and milk production, skin damages (8) .
The incubation period is 4-6 weeks. Ringworm can occur all year round, but is seen more frequently in haused cattle during autumn and winter. Ambient temperature, sunlight and such as moisture factors plays an important role in the spread of infection (9, 10) . Lesions are most frequently observed on the head (around the eyes and muzzle, and at the base of the ears), neck, back and perineum (9, 11, 12) . Dematophytes invade the stratum corneum of the epidermis. The scab is grayish-white and noticeably higher than the surrounding skin. Infection spreads from the center outwards and result in the circular lesion 1 to 1.5 inches in diameter. Adjacent lesions may overlap and create larger infected areas. Scrabs may fall from older lesions and leave a hairless area in the center, one that has a ring of exudate at the edge. This lesions usually resolve spontaneously in 2 to 4 months (8, 13) .
Treatment is including different topical and systemic antifungal drugs. Systemic applications are including; ivermectin, ethylenediamine dihydriodide orally, griseofulvine orally (11, 12, 14) . Topical applications are including; thiabendazole was made in glycerine, tincture of iodine, 1% tioconazole, 10% enilconazole, propolis ointment, Whitfield's ointment, propolis and Whitfield's ointment, miconazole ointments, garlic solution, zinc oxide, salicylic acid + benzoic acid + sulfur + iodine and vaseline combination (4, 5, 15, 16, 17, 18, 19, 20) . Topical applications should be made 3-4 times. Another an application is vaccination (21, 22, 23) . The most of vaccines prepared from Trichophyton verrucosum are live monovalent vaccines (10) .
In the present study, the effectiveness of silver nitrate pencil by topical application on the treatment of ringworm was evaluated.
II. Material and Methods
In this study, topical effectiveness of silver nitrate pencil on 33 dairy cows with ringworm ( Fig. 1) was evaluated. The diameter, number and localized areas of lesions were recorded in each cattle. Later lesions were first cleansed with 70 % ethyl alcohol. Skin scraping and hair specimens were collected of the margin of the lesion using a sterile scalpel blade into sterile petri dish. Lesions were scraped with sterile scalpel until bleeding slightly. Later lesion area was cauterized with a silver nitrate (nitrate d'argent) pencil (Fig. 2) . This procedure was only once. Samples taken were treated with 10% potassium hydroxide, the samples were observed under the microscope. The cattle were followed for one month.
III. Result and Discussion
The average Diameter of lesions 1-6 cm and the average number of lesions 6 was observed. The skin of affected dairy cows showed grayish-white, circumscribed, circular, raised lesions. The lesions were most commonly found on the head (around the muzzle and eyes), neck area. It was isolated Tricophyton verrucosum spores in the samples taken from cattle. The application of silver nitrate a day later occurred thin crust on the lesion (Fig. 3A) . Started the hair grown on the lesion into 7-10 days (Fig. 3B) . Complete recovery was observed within a month.
It is reported that application of the medication directly onto the lesion. Medication cannot penetrate the crusts; the crusts should be removed by scraping or brushing. Lesion should be treated at least twice, three to five days apart (15, 16, 24) . In present study, crusts were removed by scraping, later silver nitrate pencil application was made only for once. It is more advantageous in terms of the labor force compared to other topical applications.
The chemical cauterization effect of silver nitrate on warts and wounds have been noted (21) . This study showed that silver nitrate pencil be used as a topical treatment of ringworm.
Chemically synthesized veterinary medical preparations or antibiotics no used for prevention of disease at organic livestock (25) . So silver nitrate pencil can be used in ringworm treatment at organic livestock. 
IV. Conclusion
This topical application method is easily applicable (only for once), economic ( in terms of labor and cost of silver nitrate pencil ), and effective treatment ( start the hair grown on the all lesions into one week ) for ringworm. This method is especially suitable for organic livestock.
